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In March, Apri l ,  and Play, 1952, as p a r t  of the c o u r s e  i n  14inie 

Geology, (Ge01, 532), B o d  Taber, i au t ruc to r ,  and Robert H. Sau~ders, 

student,  s tudied several recent publicztions describing experiments 

i n  geochemical. and geo'ootanicd prospecti  rig. Mast o f  the  ,eqerimenLs 

that  were studied were conducted near deposits  of lead., z i n c ,  o r  

copper. Most of the experiments were based on a chemical tes t  i n  

which t h e  metals E~ught reacted with a solution o f  di thiaone,  

(dipherql thioc-arbzone) i n  carbon tetrachloride.  

Tala18 11 shows which o f  the cornon qe ta l s .  w i l l  react  w i t h  dithizone. 

'Phis table i s  based on in&rmation contained i n  the pnblications 

that ware studie&, 

Table X i s  a list o f  thaw pu3lications.  The experiments show t ha t  

many hidden ore-bodies are  aurroanded by a nhaloll of  s o i l  o r  p l a t s  

thrtt ase rich is the metals contain8d in the ore-bodies-. The best 

reeulte were ob ta inednem zinc drsposits. Most of the  writers 

found, that the metds could be detected i f  they were present in the 

amount of four pmts per mil l ion 'ar  greater. 

B0 a f i n a l  part of the  course i n  Mining Geology, an expexbiment was 

und.ert&en to determine i f  t he  methods use& could be adayted to the 

search f o r  gold-silver bearing quartz Leins, 

Smplsc; were taken by scraairg o f f  two o r  t h r e e  inches o f  vegetation 

and. scooping u]! abcct 200 i p s  o f  s o h l .  Sample No. 9 was taken f rom 
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T B L E  I1 

iG:T&S TBAT iiILL IUACT 'rfITH D I T K ~ Z O N 3  

li3X'A& pH OF. .GIDITY OF SOLUTTOX 

I. bi srnuth 2,5 or less 

2. c.xhiuil 

3. cobalt 

4. c.opper 

5. gold 

6. indium 

neutr3J. t o  basic 

? 

2.5 t o  basic 

2.5 o r  less  

? 

9. mwanose 7 

10. mercury 2.5 to basic 

11. nickel neutr31 t t o  basic 

12, palladium 2.5 or l e s s  

14. si.lver 2.5 or Less 

15. thallium neutral  t o  basic 

16. stannous t i n  5 t o  basic 

17. zi@ 5 t o  b&e 

COLOR 

orange-yellow 

red 

? 

viole t  t o  yellow-brown 

yellow 

? 

violet-red 

c i mabar red 

? 

orahge-yellow t o  
p q E i s h  red 

browni.eh gray 

brotvnish red 

? 

y e l l  ow 

r eb 

r& 

p t l ~ l i s h  red 

me metids that  will not react iaclude: antimow, a r s a n i z ,  chroniun, 

moljrbdenwn, pLatinic p l s t i n i u m ,  stannic t i n ,  tungs$en, and uranium, 



the top of a small r i dge  s o  tha t  i t  was up the slage f r a n  the known 

veins i n  t;he ~ i c i . d t y .  The other sampltss were taken dovm the slope 

Zron baown vej.ns. Sample No, 9 was intended t o  be a .l'barrentt sample; 

i t  was e.qectsd to  havs a gold-ailver contant r q r e s e n t a t i v e  of any 

soil in the  d i ~ t r i c t  not n e m  a gold-silver vein. The other samples 

were taken down ths slope from the estim:t%ed pos i t ion  o f  the apex of  

the  AdL t ve in .  The Stay veins and the Bluebird vet n a r e  up the slope 

f ron  the ldit vein. There nay be other veins on t h e  r idge nQt y e t  

discovered. The map i n  the appendir shows t h e  loca t ion  of the samples 

and the loca t ion  o f   fault^ and the  vein  unco~antered i n  t h e  underground 

workings (which me now icaccossible) . 

1. A l l  samples were screened through a 60-mesh wreen.  

2. To 5 gm of each s a q l e  wa added X) ml a q a  re&& and heated the  

solution on a ho t  p lx ta  f o r  two h a u ~ r ,  

3. The solu:ion was clecanted t o  a graduate; the res idue was rinsed 

with 10 ml, distf  lLed water, and t h e  d i s t l . l l ed  water w a s  added t o  

the graduate; more d i s t i l l e d  weer was acMed t o  the graduate 

u n t i l  the vollame of solut ion was 40 ml. 

4. h o n i u m  hydmxide was added u n t i l  t h e  pH o f  the solut ion was 

about two. Methyl v i o l e t  paper was used as a pH i n d i c a t o r ,  

About 2.5 ml ammonium hydroxide was required. 

5, A dithlzone solut ion was prepared by dissolving 0.16 mg di th izone 

In 300 ml. c a b o n  t e t r w h l a r i d e .  

6. PorCvions o f  the sample solut ions  were added t o  2 ml porti3i13 ~f 

the dl thizone soamtion to deternine the  amoiuit of sample solut ion 



r e p i r e d  t o  cilange t h e  color of the  d i t b i z o n a  fron grven t o  

yelaow i n  about two minutas. 

A sm2le of a gold-si lver Searing quartz vein was obtained froin the 

Te r r i t o r i a l  Depar'tinentof Min-es . According t o  a f i r e  assay, t h i s  

sample contained 0.96 oz gold and 0.24 oz  s i l ve r  Fer ton. A stqdarcl 

or  Hlmowni4 sol.ution was grepa.red f ron  thia a m p l e  by u s i x  the same 

procedure tha t  was used i n  preparing t h e  solutions from the other 

sanxples. We assumed t ha t  the amount of solution r e w i r e d  to change 

the color of the  dLtUzone was inversely  progortional to the amount, 

sf gold and silver i n  the  solution: 

ml known sSBytton used - gz ver ton i n  unknown s m J &  
dl ua%nown s o l u ~ i o n  used - o z  per ton i n  known a q l e  . 

m e  color change was clbtalned with 2.C) m2 of the known solution; 

0.06 oz gold plus 0.24 o z  silver equals 0.3 equipdent oz i n  the  

known eolution. Subi%tftuting these figures i n  the preceding equation, 

- d l  -- o z  per ton in unk~wl&- 
ml. ~Lnknown solut ion used - 0.3 , o r  

0.6: 
oz  per ton  i n  urmknown sample Z ml unknown aolutf on used , 

The figures thus obtained fo r  per ton" are  theore t i ca l  And; 

we intended t o  ind ica te  only the r e l a t i v e  gold-silver content o f  the 

9 ~ ~ q p 1 8 8 .  

If' tho pH of the solut ions  was Loss than ttro, the solutions reacted 

more readily with the dithizon;?. We found,  however, that the aqua 

r eg i a  a l o ~ ~ e  reacted w i  tk the di thizona much the  sans as t'ke gold- 

s i lver solutf o m ,  A blank eolution made UI, of the  reagents used 

reacted with the d i t h i z o n e  when no ammonium hyCroxids was added, but 
I 



vhsn amonium hydroxide was added so t h a t  the  pH of the blank solut ion 

was about two, 15 m l  o f  t h e  blank solut ion could be ~ d d e d  t o  the  

d i t h imne  with no gercep t ib le  color  change, 

Severdl t i n e s  we obtained a so lo r  change from green ,to v i o l e t  ins tead 

of a change fro;? &Teen t o  yellow; kt a ?H of  t w o ,  c o p p r  wf 11 

reac t  with d i  thizone t o  give a v i o l e t  color .  Tl~e v i o l e t  color d id  not 

appea,r c o n s i s t e n t l y  wi th  any one s , q l e ,  It; seems l i k e l y ,  therefore ,  

tha t  the v i o l e t  co lor  was caused by minute quan t i t i e s  of copper from 

contaminated t e s t  tubes o r  bo t t l e s .  

Table I11 shows the  rsnulb . of  t he  chemical t e s t a .  S a m p l ~  Xo. 4 was 

checked by a fire aseay; it san 0.04 o z  gold m d  0.21 oz silver per 

ton,  o r  about 0x13-.third t h e  value c d c u l a t a d  from the dithizone 

t e s t .  I t  i s  likely that the  metals i n  the m i l  a r e  i n  a more 

readily soluble  form than the  metals i n  the quartz which we usdt 

for a s'vxrrdard. ! b e  two hour d iges t ion  i n  qqua rsgia might, 

therefore,  dissolve nearly d1 the metala i z  the soil 5ut only a 

p a r t  o f  t h e  rndi39s i n  the  quartz. The cdcu la t ed  "equivalent oz" 

would probably have been more neczrly corTect  i f  a s o i l  sample had been 

assayed and used as a standard. Because i t  i s  the r e l a t i ve  metal  

content of the samples that i s  important., the  saml~lss ~ e ~ z n n o t  

recalculated. 

Sample No. 9 ,  which wae s~:pgosed t o  be the "barrenI1 s q l e ,  had a 

higher met;& content  than some of the samples tha t  were taken down 

the al.ape from the veins.  We do not k n o w  enou* about the un5.r- 

ground geology t o  be certain that this sample vas not  taken near a 
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vain. 

The r e s u l t s  were consistent;; t h a t  is, the same sample could be  

tes ted  a number of times, and th9 volume recluirod f o r  the c o l ~ r  

change would not vary ap-greciablp. 

Samplea No. 4 ,  US, a,, and 8 mark two areas o f  high metal content. 

Unfortunataly , we do not  h o w  enough about t he  pos i t ion  and tenor  

of the veins t o )  k n o w  whether o r  not these  high samples w e  near any 

ore-Bhoo ts. 

More work mat be done before we are sure t h a t  these methods csxl be 

&a,ptdd to prospecting for gold-silver veins. We can conclude from 

th ie  experiment: 

(11 t h a t  the  metal c-ontent o f  the  soil i n  t h i u  area i a  great 

enough t o  give a reactdon with di thizone,  and 

(2) t h a t  the  metaJ. content o f  t h e  soil varies fro:n place t o  

place, 


